General. Chemicals and solvents were either purchased from commercial suppliers or purified by standard techniques. For thin-layer chromatography (TLC), silica gel plates (Merck 60 F 254 ) were used and compounds were visualized by irradiation with UV light and/or by treatment with a solution of phosphomolybdic acid in ethanol followed by heating. Flash column chromatography was performed using KANTO silica gel 60N (particle size 63-210 μm).
Organic substrates pyrrolidine (5, 123-75-1), L-proline (6, 147-85-3), (S)-(-)-α,α-diphenyl-2-pyrrolidinemethanol (7, 112068-01-6), (S)-(-)-α,α-diphenyl-2-pyrrolidine methanol trimethylsilyl ether (8, 848821-58-9) , (5S)-(-)-2,2,3-trimethyl-5-benzyl-4-imidazolidinone (9, 278173-23-2), L-prolinol (10, 23356-96-9) , (S)-1-(2-pyrrolidinylmethyl)pyrrolidine (11, 51207-66-0) , (S)-5-(2-pyrrolidinyl)-1H-tetrazole (13, 33878-70-5), 2-cyclopentenone (14a, 930-30-3), 2-cyclohexenone (14b, 930-68-7), 2-cycloheptenone (14c, 1121-66-0), dibenzyl malonate (15a, 15014-25-2), dimethyl malonate (15b, 108-59-8), diethyl malonate (15c, 105-53-3), diisopropyl malonate (15d, 13195-64-7), di-tert-butyl malonate (15e, 541-16-2), benzalacetone (17a, 122-57-6), chalcone (17b, 94-41-7), and 3-nonen-2-one (17c, 122-57-6) were all commercially available and were used without any purification.
Typical procedure for the direct Michael reaction of the malonate 15 with the enone 14 using catalyst 12 (Table 3 , entry 1): A catalyst stock solution (1.0 M in MeOH) was prepared as a mixture of (S)-(+)-1-(2-pyrrolidinylmethyl)pyrrolidine (11, 0.5 mmol) and trifluoroacetic acid (0.5 mmol) in anhydrous MeOH (0.5 mL) before use. 2-cyclopentenone (14c, 0.5 mmol) was dissolved in MeOH (0.45 mL) and dibenzyl malonate (15a, 0.6 mmol) was added. To the mixture the catalyst stock solution (1.0M in MeOH, 50 μL, 0.05 mmol) was added at 25 °C. After stirring for 48 h, the reaction mixture was directly purified by column chromatography (silica gel 5 g, hexanes/ethyl acetate = 90/10) to afford the Michael product 16a (98% yield, 94% ee). The enantiomeric excess (ee) of Michael products was determined by chiral-phase HPLC analysis and/or 13 C NMR (vide infra). The absolute configuration of Michael products was determined by comparison of the reported specific optical rotation and HPLC-data.
Determination of the enantiomeric excess of the Michael products.
1 Enantiomeric excess was determined by 13 C NMR of diastereomeric cyclic aminal. The derivatization procedure is directly done in the NMR tube.
(S)-Dibenzyl 2-(3-oxocyclopentyl)malonate (16a): Registry number: (R)-185760-71-8, (S)-154194-47-5, (racemic)-504394-82-5; R f = 0.09 (hexane : ethyl acetate = 90:10 (2 times)); [α] 
Dimethyl 2-((2R,3R,7S)-2,3-diphenyl-1,4-diazaspiro[4.4]nonan-7-yl)malonate:
13 C NMR (CDCl 3 , 75 MHz, racemic) δ = 169. 28, 169.22, 169.16, 169.11, 143.45 (diamine), 141.15, 141.03, 140.65, 140.56, 128.39, 128.13, 127.33, 127.28, 126.94, 126.87, 86.12, 85.96, 70.18, 70.02, 69.90, 61.77 (diamine), 56.86, 56.75, 52.23, 52.18, 45.51, 44.85, 40.63, 39.76, 37.38, 37.10, 28.92, 28.38; 13 C NMR (CDCl 3 , 75 MHz, (S)-isomer) δ = 169. 26, 169.14, 143.30 (diamine), 141.05, 140.92, 128.36, 128.11, 127.26, 126.92, 126.83, 86.08, 69.95, 69.83, 61.72 (diamine), 56.80, 52.18, 52.15, 44.79, 39.70, 37.07, 28.34 . 
Diethyl 2-((2R,3R,7S)-2,3-diphenyl-1,4-diazaspiro[4.4]nonan-7-yl)malonate:
13 C NMR (CDCl 3 , 75 MHz, racemic) δ = 168. 91, 168.77, 143.38, 141.12, 140.95, 140.65, 140.56, 128.44, 128.19, 127.38, 127.32, 126.97, 126.89, 86.19, 86.07, 70.21, 70.05, 69.96, 61.78, 61.46, 61.11, 57.35, 57.22, 56.39, 45.55, 44.98, 42.73, 40.62, 39.83, 38.01, 37.32, 37.04, 36.14, 28.95, 28.42, 27.30, 13.91; 13 C NMR (CDCl 3 , 75 MHz, (S)-isomer) δ = 168. 93, 168.80, 143.43, 141.16, 140.99, 128.39, 128.16, 127.29, 126.96, 126.88, 86.16, 70.04, 69.95, 61.79, 61.10, 57.34, 44.99, 39.84, 37.03, 28.42, 13.91 . Diisopropyl 2-((2R,3R,7S)-2,3-diphenyl-1,4-diazaspiro[4.4 ]nonan-7-yl)malonate:
(S)-Diisopropyl 2-(3-oxocyclopentyl)malonate (16d)
13 C NMR (CDCl 3 , 75 MHz, racemic) δ = 168. 36, 168.33, 168.18, 143.44, 141.29, 140.93, 140.79, 140.69, 128.38, 128.16, 127.29, 126.95, 126.88, 86.22, 86.13, 81.17, 81.13, 70.27, 70.22, 70.05, 61.78, 59.53, 59.42, 45.63, 45.16, 40.62, 39.91, 37.10, 36.89, 28.94, 28.41, 27.77; 13 C NMR (CDCl 3 , 75 MHz, (S)-isomer) δ = 168. 44, 168.30, 143.30, 141.07, 140.89, 128.34, 128.11, 127.23, 126.92, 126.89, 126.83, 86.12, 69.97, 69.91, 68.51, 68.47, 61.72, 57.75, 44.98, 39.78, 36.83, 28.34, 21.44, 21.35 . 
Di-tert-butyl 2-((2R,3R,7S)-2,3-diphenyl-1,4-diazaspiro[4.4]nonan-7-yl)malonate:
13 C NMR (CDCl 3 , 75 MHz, racemic) δ = 168. 36, 168.32, 168.19, 168.17, 143.45, 141.30, 140.95, 140.80, 140.70, 128.38, 128.15, 127.32, 127.29, 127.27, 127.24, 126.95, 126.88, 86.22, 86.12, 81.12, 70.26, 70.21, 70.05, 61.79, 59.53, 59.42, 45.63, 45.16, 40.62, 39.92, 37.10, 36.89, 28.94, 28.42, 27.76; 13 C NMR (CDCl 3 , 75 MHz, (S)-isomer) δ = 168. 45, 168.28, 143.55, 141.38, 140.99, 128.47, 128.26, 127.36, 127.33, 127.05, 126.97, 86.32, 81.24, 70.15, 61.88, 59.63, 45.29, 40.05, 36.98, 28.51, 27.84 . Dibenzyl 2-(3-oxocycloheptyl) malonate (16g): Registry number: (R)-185760-72-9, (S)-476437-67-9, (racemic)-504394-81-4; R f = 0.16 (hexane : ethyl acetate = 90:10 (2 times)); 1 H NMR (CDCl 3 , 300 MHz) δ = 7.44-7.22 (m, 10H), 5.15 (s, 4H), 3.42 (d, J = 6.6 Hz, 1H, -CH(CO 2 Bn) 2 ), 2.60- 2.45 (m, 5H), 1.98-1.75 (m,  3H) Dimethyl 2-(3-oxo-1,3-diphenylpropyl) 
(S)-

Decarboxylation of the Michael product 16b
3 The ester 16b (107 mg, 0.5 mmol, >95% ee), H 2 O (9.0 μL, 0.5 mmol) and NMP (0.5 mL) were heated in a sealed tube for 30 min in a microwave reactor. The reaction mixture was cooled to room temperature. The crude product was purified by column chromatography (silica gel 10 g, hexanes/ethyl acetate = 90/10 -85/15) to afford the ester 19b (62 mg, yield 80%). 
